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[W«ll 

-^i^ (1) 
[fbi] 

Dyeii_L-ii^Dye2!^L-2*^Dye^2 

[^f, Dye*^ Dye^2^ Dye^'' {i^^^i^ t^. ^ * T^^-r>2>fe^?%^^*L, L^^ 

(6) 

Hb2l 

. 2 Q 

Ma2\ Ma^^ Ma^^ Ma2\ Ma^^, Ma^Mi, m.^tfzltmm 
^(D^^y^Xh^o L"(±> 2o<7)^^tt ^)^C;^*^S,^.^B^L^v^2fiffi<7)3IM^-t:■ 
^)^o Ka2\ Ka22{i, 0 3 S -eoMifc^^-To Qli. mW^+^D-T 

TIB— (2) x^^ix^^ y - )vit^^o 

(2) 
[^t3l 




((m+2)/x) Z 
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2/E 



L> r2 2, R3{i7K*j[^^^. gi^t ^^cJifc^i^cT^T;!^^;!-^. gl^i f^{4i£®m<0T;^ 
. W.^ t fz tiitg^o T >; - -'i^ ^ .'i^ "7 - X XfW:^ t fz \t^mM<r> :^ yr^-i)V 
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[0 0 0 1 ] 

^4)\^-r^;^i^ (DVD-R) (ox^ ^j:}^- v'e- vm<Dmm^mmi^^zm-r^i><7)x- 

[0 0 0 2] 

D ff)V^m K)AL^x{i?mi(D c D ?r ^m^^m^x l ^> iEii ^mmx ^ <?> f u * ^ ^ l r i5 . 

<Dv-^'it) ^mMLx%zmm^mm&^\z^^m^'^^^^t\,zx^^iiiyfiho -:>jmm 
(^m^^^ m^) {±a'^> %tmm<ov~^ittmzwi^<Dv-^it^mM\.x. umm 

[0 0 0 3] 

<m^^t-h^x^^tztb. -m^'B.i\:\z^mx^^^ti)mf^m^z^hixx\^^:ho ti&o-c. 
m.^i)^hm^^hixx\^^^ 7 8 0 nmi V) m.Wi^<r>v—^it^m^^x%zmm^^n^ tz^(r> 

7^^(Tyf^%-bm^hi\-X^^. iifSMxv^;^ • \z^'^ ■ r^^i^ (mm 

DVD-R) t^^^ti^ytT^ :^^mm^^tiX^^:ho 7.^\t^ V ^ y ^ \£ y 

^5&^CD-RC01. 6 //mi t)^V>0. B> fx ra(D^V )^^~y'■hH^^-^f^fz^^l 2 Oma 

ab^vMiii:S755 8 omm<7)^^^Rig:bt*«±ir. ^mi)- h ^t^^M . ^vxmmmu 

mM<r>±.\>z-^\zK^miixxfu.mm'^w^'^x^j:^T^ ^zi^. ^^\^^iimr-u t 
mm }^-t-m<DPimm^m&mt ^mtimm^i^miz Lxmmmx^^ ^ ^io^fzm^tfj: ^ 

[zmM^fiX\^^^o -eLTDVD-Rfi. ^S^U-'^Jt 6 0 0 nm~ 7 0 0 n 

mO|6H<7)?SS<7)l^--9-'^) imMir:h:itizxy). mmRm^^^^i:>ti. CD-RM 

o^T*^ xi) mmst<7)tim-dmmx$)^ t^ti^o 

[0 0 0 4] 

DYD-Rm<D mm^mmmi. vt^<7)CD-Rmizit-<xmm<DmWiM^Mim'r^ - 
t-^^x^^fzit), ^\^mmmm.^^Lx\^^^ztii^m(Dzt. !Wiz±^(DmWi^M'^^- 
iz*sim-t^'£^m-^^ h -mmimzt^ l r ^) ^ - <D§t^mi}^'>^^^^ c: t tix^o ttz^^ 
m:i-h^j:ztmmii. -^^zm. ^^\^^iii/ti<zn-r ^mmm^^^tc^i^^^m^^fzib. mmm 
i,zt>fz^xm. $>^^^iimziciLxii t fzm^ ^ mnx § z, %^mm <d m^i^m tft^ 

o 

[0 0 0 5] 

s^mw-io- 226170-^^$^ [#f}=:fi:m i ] ti . 'yT=-y'^m^^hfj:^mmm :^mu± iz m 
xn. ttmmm^m. i)^o-m^^mm<^mm.%^mmmmhix^t^ixx\^^^o ttz. 

^ m2QQl - 287456-^<2r# [#1^:5:^ 2 ] {± . v T ^ > fe^^t-^t/ ^ ^ ^ lE^^ 

tztm^n^^h. ^m\zi>fz^^mmm^^'^mzmwxtht^ixho -yj. #ra 
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#M 2003-386222 ^- v : 2/ 



BS63 - 209995-^^# mWfXM. 3 ] H (i . :t 4r V 7 - ^ ^ f ;«i«^^± m. if 

^=-1*1 izm.<Djf^x 7 > ^ - A 55*^^ A ^ * ^ y y - ^i^fe^-fb^J^Ti^lsm $ n r v> ^ „ J 

im'f-xm 1 ] #rj3¥io-226i7o-^i># 

[#^:i:m2l #1^2001-287456-^^^ 
[#It:5:i^3l #liBS63-209995-^<2:|R 
I#S^^:fi:«t4l #^2000-52658-^^# 

[0 0 0 6 J 

)i^'^m<t^'^i\)Vd-m±mmB$wmmzm^^. -eoi^t^tcov^r^tit^tf o/io '5-<7)*s 
itmrn^fifzumif^n^Tf^-r i> oo, ^pjs^ j: rfKMmiziB^^xmm±^^^j:i^m^m 

^mmiffm (n+i k) <7)^^n/i>^^^g:iifB^fflfe*c7)-?-^^tcJt'<T:^§: <. Mkiil&iS 

L<it/h^\^HU^7f^-t'^m^n^^tm^'^\zmmxh^fzo ^^m(r>^m^i. 1-2 

< {±/h$-5ife^*^tti-'5.c i:-e^;i>o tfz. i - %'s^m%^mt^^^^tzlu^^%^m^mzii 

[I^M ^ l¥F?^-r ^ ;t a6 
10 0 0 7] 

[0 0 0 8] 

(1) ^T-l*Ii;2l®J':iL±0^'D^-7*T?:*L> -efL'bO^' n^Ey * T^^tS^'^'l:^^ 
[0 0 0 9] 

(2) y i7\£"j'f-0 . 6-0. 9 ^^m <^)yi^i?';i^-r7!)?ff^^^ ti/^, iSSj^M 2 0 ± 
3mm^> t < {±ie^^;^>^^8 0 ± 3mmt:\ ff«^75^'0 . 6 + 0. 1 mmOit^'tRMt'c^lg^Oity'^ 
i:'*;v-y'75^~lSit'^^x/iffliJ<7)^Mlcfe*^'^tfiBM7&^~iStt^^T^^z: 
ti-e;KO|eii^75^^l*Iffl<h^*J:dii^'^LTJ¥$7in. 2±0. 2inmt>^^ ( 1 ) IBf^O 

h^- KMOlt^IBg^S^*^. ^ fsTti h y y ^' tr-;/^0. 6-0. 9 //m P^;!'- 
T-fy^hl^^^^fifz. iS^T^n 2 0 ± 3mmB£v^{iltS75^^8 0 ± 3mm-e. ff<J^7i>^^0. 6 + 0. 
1 mmO it =t R S^K^^ (Dm-f\^^')^~ 1 1 ^ Tt: ffiij CO -fe* ^ ^ tf iBii^ tS^IS 

^'fhifixtahmmwtnm-^^mm.t^^ %zmmi}mm\tij:^ ^ n ^zi^^\^tzm^i)^i . 

2±0. 2mitfj:^ (1 ) IBmo H - h ^- KMOffi ^IBitiE^o 
[0 0 10] 

(3) (1) lcfE«(7)fe^7&*TiS-JlS^ (1) -e^^^x-S^ditr^^C: t«:#g^i:-r'5> ( 
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1) tfz\t (2) um<D^mm.^s.mm^c 

[0 0 1 1 1 



Dye^^-L-iHDye2i^L-24-Dye^2 ^ 



y 



[0 0 12] 

[^4". Dyei\ Dye^^ Dye^'' fi^^^^SltC. 7 * T ^^^-f^fe^^*^^ L^' 

[0 0 13] 

(4) ±ie-^^ (1) (ODye'\ Dye^^^ Dye^^-cm^ti^^mn&^M^-t^^ 
tT-h^^yT :=-y'^^. ^ n T - ^fe^iJ J; ^ V ^ -;l/'fe*<?) ^ < t i lo 
■^hhZ.t^'WWLt-r^ (3) ISmo^1t#|B^S#:o 

[0 0 1 4 1 

(5) ±IB-J^^ (1) <^>Dye^\ Dye^^^ Dye^'^T^^ tt^Sfe^^^^ffM-r-S) 

^ 77!>^'i-^T*^yy-;vfem-e*^^ ^Jffm^:-t>2> (3) ttzki (4) fE«Ojt'lt^ 

[0 0 15] 

(6) Tie-«s^ (6) x-^^ix^m^(r>^m^^^'r^^timwit-f^ (d ~ (5 

-^^^ (6) 
[0 0 16] 
Ut2\ 



0 




• 2 Q 

[0 0 17] 

f), Ma2\ Ma22, Ma2\ Ma2\ Ma^\ Ma^'li. ^^^^iZ. m^tfzltmW: 
^(D^^y&X^hi>o L^Mi. 2 0Cr)|S^i; <h ^>H;r*tS^.^?f^^L^V^2ffiCDjgfS^-e 

'l)-'lilli<7)|^-f ^^^Sr^-fo *^VM±. 2Q-e. 2flfiO|^^ :f ^ =Sr*i-o Ka^i, Ka";^? 
2 i/i(±3-eab^ t 1t»fti-'&Ma2\ Ma^^, Ma", Ma^^fi, IWlC-e^M^ 

(7) TIE— (2) -e*$tis:i-^v/ -Mb-^tJo 
(2) 
10 0 18] 



aiiiE#2 003-3105510 



mm. 2003-386222 ^--J : 4/ 



[its] 




((m+2)/x)Z^" 

[0 0 19] 

. mm$7t{±iEgj^(7)T'; -;vy.*-;v*, m^tfziimw:^(0 7 )v^)]^:^)i^y ^ ^)^^ 
. t iiMWL^<7) 7V - )\^^)i^y ^ ^ )^^t fz fiM^ t fz \iMmM(^^ )vyr^^)V 

[0 0 2 0] 

(8) m-fe^Ti^" (7) tciEmo-^^ (2) xm^fi^^^y y-f^it^^X$):hZti 

(1) ~ (6) <D\,^-rix:^^zum.<D^mm$iumi^o 

(9) ±fE<^ (1) - (6) . (8) <D\.^-rM-i>zuw.<oitmm%immm^. eoo-? 

[0 0 2 1 1 

[l§H^ * i- 'i. 7t 46 O ft ^ (7) ff^«g ] 
[0 0 2 2 ] 

tfzaMmm<D7)iy^)\^m^Mmi-i>o ttz. ^^mi<zioif^it'k^Kmmx^^mt^& 

[0 0 2 3] 

-J^^ (1) Hi5V^r, Dye". Dye^^ Dye^^ it^i^mm^L^Z^ ^u^y ^T^^ir 
^"^mn^^^i-o Dye". Dye^\ Dye^*^ "C^^ ^^fe^fS* ^ff^jj^i-'S iJ' n ^ "7 * T {± 

^. ^JS^l'- M&^*:fe*75«^tf ^*^'2>o Dye". Dye^^ Dye^'' -C^? :fX'l)fe*^*^?f^ 
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#il 2 0 0 3 - 3 8 6 2 2 2 ^- v : 5/ 

y ^u^yT^-^'^m. tfz\t^m,^\y~Y'^mi)^mfhfi^o Dye^\ Dye^^ Dye^ 

Lv^o Dye^^ Dye^^ Dye^'' -e^$ tL>l>fe*^^^f^^i-'i> ^ d ^ -7 :t T 
(i-?-n-r^^M^oT^|WI— -C^^v^^S^ |W|— t tv^o 
[0 0 2 4] 

Dye^\ Dye^^^ Dye^"^ "C^ $ tL-g. -fe^^S^^fMi"-?* n ^ 7 >}■ TtS^^ v T - ^-fe^co^ 
TI5-)IS^ (3) -e^^n-i, vT^^fe^^O^^^l^i tv^o 

(3) 
[0 0 2 51 

Qy 

[0 0 2 61 

iihkt^hK^y^y^. ^y^/yy^y"^. if'Jv^>i^. tfD-;v^, -f^K-;!'^^ ^ 
rj- -7 ^'Sil:^ if -eUSSSt^ ^^Tv^-C ^> J: v^o 

2 0, -^Jx-tf, y^;v> j:-^;!^. n--7°ntf;l/, >fvynti;u, n-y^;w, n-^>^ 

2* 5 - ;V/.-K^ v^>-^;l/) . gj^i/^fi 

iEm^oT;i-^-;i-^ (»t L < {4R^i5:2 - 2 0, -^Jx-ff, if-;w. T';;i/) , mi^t 

J,-;!., 4 -y h ^v:? 3 -y ^^1^-7 l-i-y^)]^) , g|^*/c{ii£g 

TV;;!^. ^^ry;;!^, tr^vv^v, tfnvvv, tf^'jvv, (Dv^-f^h. 

g ^ i 14 it E ^ <7) X ;i/ T ^ ;i/ ^ <7> V ^ -f ^ Ri" o 

* L < (4^Jx.{f^^m 1 - 2 0 cot;!-^;!/^ (^Jx.(4\ i-7°nt:;p) 
, /Nnr^-J^.T- (0iJx.{4\ ta^, 3'>^, 7 -7^) > ^bn^, 1 - 2 0 O 

■7j.-;u, 2-:h7^;i') , ^^^0 ~ 2 0 O^xn^^ (^x.{f, 2-lf' J v;i'> S-tfVi^ 
;^) , ^^me - 2 OOT'; (Mx.{4\ y^iy^v, l--:h7h^->, 2-:^7 
h ^->) , ^^Wc 1-2 0 <7)T v^i^T 5 y ^ (15!lx.{^T-b-f-;l/T 5 y , ^> ;VT 5 7 
) > R^^l - 2 0(0:^ )]^^^^^ (^Jx.{4N, N- > y.;w4^ 
tKnc^vK, :^;;i/.-K^v^. 1 ~ 2 0 OT;v^;i^^^* m^ii^'^J^f-^ 
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[0 0 2 7] 

(3) tiiSV^T. Za\ Za^ Ra\ Ra\ Ma^ ~Ma^ ^It^-f ^ v^-fnTi-O 

[0 0 2 81 

Dye". dye^\ Dye^*^ $ tL^Bfe^^^^ff^fife-T -5. n ^ "7 T^M o v T - 
OJ^-a-, Tfe-)l^5^ (4) -e^^n^^ n vT^^-fe^TJ^ftf * Lv^o 
-Jl^^ (4) 
[0 0 2 9 1 
[it 5] 

[0 0 3 0] 

n^;^-tf>?t. ^>V77>^> ifn-;!/^, ^>K-;v;^> f-^^^v^ 

if-e^^$tLTv^T^ J: v^o ZaM±mi4^^f^^-r^ilT-^^*^-ro Ra^ t±7K*ir.T-. 

) o na'{iO 1 T-ib'So ka^ {± 0 /^-^ 3 t -e<^g®:^* t> $f t L < fi 0 2 (7) 

kaH^2i^J.±<Dm. Ma^\ Ma" iiPl C-C ^> o T ^> J: v^o (4) KX. Z 

a^ Za\ Ra\ Ma^ ~Ma" ^^^i" ^ V^-rtL;5-<7)7KmMT-^fe < ( 1 ) Ofe 

[0 0 3 1 1 

Dye", Dye^\ Dye^*^ "C^ $ tL^fe^^^^JF^fiSc-t 'S) iJ' n ^ 7 * TtJ^'^ ^ V y - 

(om^. Tie— (5) x^^ti^^^v y-fV'^m-^^tti-tL^^o 

(5) 
[0 0 3 2] 

© 

Za^ Ma^Ma^^Ma^ Za' 




Qy 



[0 0 3 31 

miE# 2003-3105510 
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7t{i4ttM^O^-^>^=^S:b-r (Jil±ft?i Lv^-^JJiMa^ ~Ma^lc|5l D) o ka^ 
{i 0 56^<b 3 t-eo^ic^^^L, L < (iO^^i^ib 2(7)^m^*L> J: 0 ft? ^ L < fi 1 

=^*3. -^^^ (5) KX. Za\ Za^ Ma^^ _j,ai4 ^^n^^^ ^,^^^^,^^^1^^^^^ < 

?i^T— (1) <D^mmmtLxm^mL'\ l^^ tm^^^^^t^^^x^^o 

[0 0 3 4 1 

Za\ Za^Rma^ tl.XltRm^3-2 5<Dt^^^/-Jm m^i£. 2-3-ji^)V 

2 - 3 -j^^-'i'^t-^-'^y'j 2-3, 4 - vi-^^i^^^-^-v; 2- 

3 v't^-^j-y; 2 - 3 - w ^i^. z - s -^ji'^j^ 
v'^j-^+f-y; 2 - 3 ->^;v*yn v':t^-9-v''; 2-3-^■^>'^ 

^^a-j:-^-;!^^^ V'^^-^V; 2 - 3 h^vJ^^>'l'^>V*^-'f vu 2-3- 

V:t-^-9-v*'; ^i^^ 2 - 3 f-^v- iff h ^^-^-y-v; 2-3- . 

^ ^^V- a h jf^-^fV; 2-3 -j^^l/.-J^yn tf;l-- y9 >' h 

2 - 3 -;^;i^*7'n t:;u- /? -:h-7 h j^-^-if 2-3- ( 3 - •:^ 7 h ^ v 

-^>'y:t^-9-y'; 2-3, 5 - v':t + ■^^y•J 2-6-^'nn-3- 

^ ^;V'^> 2 - 5 -^n^- 3 -f-^i/^:^ V^^-^f V; ^i'. 2-3- 

5 h ^ v-^^y^^-^-y-yj 2 - s-y 3 -;^;v:^-/d t:;i/^> 

y'^^-^V) )\^. 2-5- (4 -yn^^ ji — ^l') - 3 -^^l^'-J^7'-5^>'^^> V^^-9-V*'J 

2 - 3 - 5, 6 - v^^;i-^:t^>y'^^-9-V'; . >^'*ifc3 - 2 50 

^TV-;!'® (^Jx(±\ 2-3-p<^;V^TV';;^, 2 - 3 -J^-^^l'-^TV'; 2-3 
->?.;p*7'n tf;w^T v; 2 - 3 -x;v*-7'-?^;i^^7 v; 2-3, 4-v^^;i/ 
^Tv*'j;v. 2-3, 4, 4 - h 'J ^^;v^T 2 - 3 -:^;1/*'^>'J^-^;I^^T V 

'J ;i^x 2 - 3 V^ry; 2 - 3 -^f-.'i'^^ v'-f-r 2-3-7' 
^;i^^:^y'^T y; ^I'x 2 - 3 -;^;i^*7'n tf;i/^> v'^T v; 2 - 3 - ;^ ;v * •7'■f- 
;l/^> v'^T v; ;i/x 2-3-^f-;^-iff-:^"7 h^TV'J>'W. 2 - 3 -X^l'^yn 

- y - -f-y h^ry) 2-3- ( 1 -:f--7 h ^ vj^^;i/) ^^y-f-TV; 2-3 

, 5 - ^^i'-^^ v'^TW -'W. 2 - 6 - iS' n n - 3 -p< f-iV^^y-f-ry; 2- 
6 - 3 - K - 3 v*^T V; ;^> 2 - 5 -y'n^- 3 - ^ y'^T 

2 - 3 -J^^-'l'- 5 h ^ v^>' V^T^/U 2 - 5 --7 3 -;^>'^*-7' 

n t:;i/^> v'^ry; 2-5 - ( 4 - ^ 7 ji - 3 -x;i^.i^7'-f-;u^>y*^ 

Ty;;w, 2 - 3 - 5 , 6 -v^^-'i^-f-^'^^ v'-f-ry; ^v'Srii'/i^^^tf ^tL^ 

) . >^*i!t3 ~2 5(7)^ ^ ^^V*-;H^ (^Jx.{±\ 2-1, 3 - ^ ^VU 2 

-1, 3 - v^^-'v-r 5 ^y; -'i^x 2 - i ->"^;v^:^vm 5 ^j^^y; 2-1, 3, 4 

- h 1; ^ :5^y; 2-1, 3 - v^J^-f->'l'^> 5 2-1, 3, 5 

- h u ^ 5 ^y; 2-6-^nn-i, 3 - ^^i'^ > ^ y y; 

2-5, 6-v^nn-i, 3 - v W 5 ^'y'U 2-1, s-v^^^i^ 

4^yn tf;w- 5 - vry - 6 -iJ' nn^>v'-r ^ ^ry; ^I'^t^TS^'^tf <b:a^) . ^^^i 
0-3 o<7)-( y vu^yn (m^i£. 3, 3 y h'l^^y) . ^mW9-2 5 
(D^y V y^ mx.i£. 2 - 1 -^^;i^^y;;i/. 2 - i - j^^;^^/ >; 2-1-^ 

■f-;U6 -iJ' nn^y 'J 2-1, 3 - v-^:-^;!^^ / U 2 - 1 ^^U- 6 -y 
•9^;t^y'J;^. 2 - 1 -^^-'I'^yn kr;i/^y -(W, 4 - 1 - ^ f-.'^^ y 'J >'l^, 4-1-7. 
;i/,i^ji-^;l/i!ry 'J 4 - 1 - 7 - n n 4r 7 'J 4-1, S-v^f-^V'^y 

4 - 1 -y 6 -y ^-iv^^ + y V 4 - l -7;i'j^y°n t: ^v-^ y -'W-'^ i:' 
Ti^'^tf ibtL^) . ;^^i!c3 ~ 2 5 co-tr l/-^y*-;u^^ (^J^{i\ 2 - 3 -y ■f-^i-^^y'-t P 
:hy; ^l^'tifT&^'^lf "btt^) X ^*^5 - 2 5<^t: >; v^y^ (^Jx.{±\ 2 - e v^i^^ i:' 

;i?^if (btt-s*) ifTS^^tf ibtLx ^fbic-ffei^^ry; ^!|^. ^^-9-yj>^. -ti^f-y; 

^'Kx x-'i^^yj^^. x;i^y y'-;!^^, ^>y'T-;i^y y'-^w^x ^ 5 ^y; ^t^x 
[4, 5 - + y ^-ru vTy*-;v+^^ vry-^w+^x r-h^y- 
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2 0 0 3 - 3 8 6 2 2 2 v : 8/ 

l-t:n';;i/, 2-f-J.^;i/) . T U (^?ijx.if> ^j^y^v) . Tv;i/T5y* 
;i/:^;V'/s-^^ , >?.;i/,-J^^, >!.;i/*yT^ (^Jx.{i"p< ^ >" X > T 5 K) . 

[0 0 3 5] 

Za^ Za\ Za^li^^m^m^'}^^ir^<Oiz£^m^j:mj-^^mt>L. James ll. The The 
ory of the Photographic Process, SI 4 US > "^^^ 5 9 >t±, 1977^. 019 SMlw 

4 2 -:t^-9-V'V 5 2 -^^^^-y- >- 2 , 4 

->^:t>'> ^ yu-r^y, a-r^y. y j^y - 3 - 1 y . ■^^^i >- 3 > 

-1, l-vJf^vK, ^>K';>-2-:t>> ^>K';>-3-i->, 2-:4-^V'f>' 
^VV-^^A, 5, 7-v^^V-6, 7-vliKn^TVn C3,2-a ] li'V^v^, 3, 
A-y\LVuy(y^y^)y-A-^y. \, 3 - v:t^-9->- 4 , 6 - i^'^t :^ (f?iJx.{f ^ 
^ K7 A^^tir) , /N';nfy-;i'm. 2 -^:t/N';nf ^■v'j>-2, 4-v 
■^y^ 4 yry^') y-2-ty. K[ i ,2-a] tf' ; 5 v i , 3-v^>> tf^vn 

Cl. 5-b] ^f-yn>, e9ynt°';K^> 3 - v v T 7 ^ ^ V -r'^;!/- 3 - 7 ^ 

\£yy^~)U- 5 -:ty. -f'^)l'}£y-)l'm. 2 -"f-:^ ^^)V\£y - )Vm. I, 3-v*^-9-> 
-4, 6 - v^>-e*)'2)o 
[0 0 3 6] 

vT-^-fe^, ^ o vT->'fe^i3j;t>':r4^vy-;W-fe^<7)^'(^^Jt LTfi, F.M.Harm 
er^. Heterocyclic Compounds— Cyan ine Dyes and Related Compounds, John&Wiley&Son 
s. New York. London, 1964^fiJ ICfB^O ^) <7);&^~^Jf "^j tt^ o 
[0 0 3 7] 

-Wl^ (1) lCi3V>-C, L", L^^it^^i^^L\>Z. 2flfi<^m^*=^«L, ^iXhi)^f^^V 

ym {Rm^i -2 0, ^Jx.{SV^^>, i^p^, T'ntfix:^, y^yy. ^y^vy 

(^*i5c2 ~ 2 0 , J^f-- yn^^W>) , T > >^ (>^^ifc 2 ~ 

2 0, fRJx.{f J:.^-^^, -/ne^riU^) , -CO-N(R^°M-, -C0-0-, -S02-N(R^°2)_^ .go 
2_0-, -N(R'"^ )_CO-N(R'°'')-, -SO2-, -SO-, -S-, -0-, -CO-, -N(R1°5)_^ ^^.j^^y 
^ (^#i^Cl - 2 6 , -^Jx-tf 6 n n- 1 , 3, b - Y T i/ - 2 , 
li'J5v>-2, 4-v'r;P^) * 1 ^^{i-etLl^±a«^'g-;bi±-C^#^$ii^;^m^O 
liJl± 1 0 0 l^ilT, $ft L< ti 2 0J':JLT 0^1^^**1-0 ±12, R'°\ R'°^ R'" 

tihi)^^^ir^2'^<D^u^y ii-Tf^X\-:>\>l±.mMLm^^LX\^^Xiil<. 

LXm:JfmLfzii<7)X$)^o ^(DipXi>. SttzHemm. L < tiv^' n^^v;i/ 
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#gS 2003-386222 ^-v: 9/ 

[0 0 3 8] 

-j^^ (1) ni3v>-cn{±0J£ii±i 0J^JLTo^i5:^SL^ t L < (± 0 ~ 5 <oSifc-e^b 

^} > ^ L < li 0 ~ 3 o^iJi-e^ , i L < {± 0 ~ 2 (DM^-^'^^o 

[0 0 3 9] 

— (1) ICisv^Tk (iOm±75-on^:JLT<7)i--<-C<7)^i$:^^-to -^Jx-tf. ±iSn75^' 

ye2^ Dye22oi:^n^-7*Ti3J:m.2\ L'^ (^il^^^^-To n 5^^' 2 JiJ.±<7)MI^^S 

-r^t-^, 1gi^<7)Dye2'^f±|WI— -e^i3SV^^^o-r^>^V^o n7&«2m±0^|^=S:^-r 

[0 0 4 0] 

S75-{i. -?-<7)'fb'^J!^om^»tC>eSc:S:-r-&o (1) ii^Xf (3) ~ (5) {C:J5V^TQ 

m^yi-y. ^im^^y. yy^m^ ^y<DX^^j:/^i3yym^^y. mM^^y. ') y 
-^y yiV) ym^ :^yii^m^fhii^o 

[0 0 4 1 1 

ry^-y ^yxhho Amry^^y 2^4 ^y(D^xi,m\>^y:^tL<^t. #^2000 

-52658^1&^0-^^ (1-4) -eS$tt^4.4'-lf v-'>A|^^:t>i3j:tf#||20 

02-59652-^^^1;^^$ ^xrv>;s4, 4' -ee 'J v^>!7 AUr-r :e->-e*>2>o 

10 0 4 2 1 

^ ^2 ifc{4 3fflfi<7);t^^>f ;a-:^-e^b'2>o 2 $7tti3iffi*MI^-r ^X^Jtf-e^)^*;*?* L 
< (4. #PI¥l0-226170-^^^tC^^$tL7t:f-7^ l^>v^';^;i/5i^>^l^-r^>'t?*-l)o 
[0 0 4 3] 

(1) -e«$n^fe*c9>f T'^>, TIB-JIS^ (6) -em$ti^«it<5ofe^^-^* 

(6) 
[0 0 4 41 
[<b7] 

© 

• 2 Q 




9 Ma' 



i^'^^Ma" — Ma*) C 
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^-v: 10/ 



[0 0 4 5l 

^ff. Za2\ Za22, Za2\ Za^'fi. ^^^^.I^z^ m^m^kfmi-^W.l'U-^^^ 
Z Z Z Za'Mi. Hifi^O-^^ (5) <DZa\ Za'X-mmLfzm^ 

Ma^\ Ma'\ Ma^\ Ma^\ Ma^\ Ma^^li. ^^^^^LiZ^ m^ttzHmmi^ 
O^-^^^-e^O. Ma^^ Ma^^ Ma^^ Ma^^ Ma^^ M a {imfiEO— ( 

3) (DUa^-Ma^X-mmLfzi><Dtmm-C$)^c 

(1) <DL^\ L^^xmmLfzi>(D^Mri^mtLxmif^^ti}^x^^oii^tL\^mi>m 

mx^^o Ka^\ Ka^^li. ^^m±iz^ 0 ^-h 3 tX(DmWi.imi^L. BtL<ltO 
Ka^i. Ka^H^2 tfzli3X^;h t^. H^^tl-^Ma'^ Ma^\ Ma^\ Ma 

-To Q{±> -m.^ (1) (DQ-fy^m^ ^yxh^^^^zmM\^fzi>(D^^^mhLxm^f^ 
z.ti)^x^^o t'i-t\^\^m'^mmxhi>o 

[0 0 4 61 

Mt^^ (1) -e^^tL-sfe^Tj?-^^ (2) -e«$tL;i,«j^(7>fe*-e*;5,*1f# 

^75>^^i-o R". R''> Ri''-e«$n'2>®!^t 7t(i4SgJ^OT;l'^;i/^i: LTfi, ^ 
- 2 OfT^r;!/^;!^* (^?!lx.ff. T'nt'^v, t'-^;^. i-T'^;!- 

, t--f^)\^^ i-T<;v, v^n7"ntf;u, v^- n^^v;^, ^yV)V^ yjL^^-^)i^) 

mfhti^o ttz. . R'H^^^T)\^^)vm^m'rm^iza^ ^nh^^s. 

4rv;i'. 2 -^•^;i/->:J' n^^v;i/, v^^n^y^;!^. ^' n :t ^ -f- ;i/ :^ i:') tfzliM^ 
m. (^Jxtdfti'^'; v^i^. ^'u-^zi;!/, >; to ^ilF^^ LT v^T i v^o R^\ R^ 

2, R^\ R'^xm^fi^r}v^)i^mtLxui-tL<{i. ^mmi-s<D. m-^T)]^^)i^m 
tfziim^T)]^^)i'mx$>'o. mi>utL<iiRmmi'~- 5 mm (mm'^ttzit^t^m 

m t;i^^;i/«. r^^ tR^^isXXfR^^ tR^H^^fimm^Lxm^^j:LfzRm^l ~8<d 

[0 0 4 71 

-JIS^ (2) ORi\ Ri2^ Ri\ Ri^-t:S$^Sg^t7t{±4ffigj$|(^)TU-;l'^fc L-C{i 
, Rm^&-2 Q<Dr')-)\^m (^x.{f. 7^-;!/. ii^m^f^f^^o R^\ R^^ 

. Ri3^ Ri''T'^$tt^T';-;i'*t LT$?J L<{i. ^^^6-1 ooT'j-;i/*-e*);g, 

o 

[0 0 4 81 

-JIS^ (2) (^R*^ R^2^ R'^ Ri^r-^^n^&gmS T'vrfiMMJ^O^xn^^ti^^ir. 

tfibtt-So S ^ n tJ^'-^ v*M^ L ^> <7) m^^t^ )^^. ^yy'^X^VJjvm 
, ^^y'-f-Tv'U ^y y'^-4-y'>; ^i^^'^t) Xi^^^^o R^\ R^^ R'\ R^'t^^^^ 
n:hmMtfzi,ti&m.^<^^7-^n^t L-C$f i L< (4, ;^*^6 - l OOS^S ;^^(4iSM 

[0 0 4 91 

-/l^!^ (2) <DR^\ R'2, Ri\ R^*T'^$tL^m^i7t{4tegJ^60T;i/*;W^. 
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[0 0 5 01 

S-c^$tL-2)®^*t fr{±. ^mWni - 2 0<D7 (^Jx.(i\ 
, -/ntf;!/, ^^r^P.-K^ j:- h 4^ v:^; . ^gt^lS: 7 ~ 2 0 O T 9 

x-h^'y) . ^*^6 ~ 2 0 <7)T (Mx.tf\ ^j^-^i'. . 

ice ~ 2 OOT --'U^^v* (^Jx.(i\ . ^xn^^ (^Jx. 

(f, tf'j^s^v^i^^ ^>vM 5 ^v; V^T VJ ^> 

y^^-^-if y; 2 -trnu i>v i --r 2 -tr^v k>- 1 --f ^i^^ 2, 4-v 

v'f 5 ^v; v>- 3 --r 2, 4 -v:t^v^^-^V''; 3 --Y^V. V 

y4< F\ ■7^;v^5 K\ ^1x^5 K) . /^Dr^J!^.T■ (^!lx.(i\ 7-7^. Mm. 

i h ^ v ;i/.if ^ . vT^^. M^IJc 2 ~ 1 0 v;V* T 

;^;;v/N'^-r ^ JV^i-.^) y ij )V/<^ ^ )]^) , T^/^. 1 - 2 0 c^gi^T 5 / ^ ( 

[0 0 5 1 1 

, mmttziimmm<7)T jva^i^ij i^rym. w:t^ttziimm:n(DTz^)v^ 

:^7;^/^'^-f ;wT 5 g^i 7t{±iag^c7)T;i/^;i^;^;v*->'i'^. m^tfz^imm:^<D 
T') )vm. m.^ t fz \xmm3t<^7.)\^ y ^ ^ ;u^i3 J; t;^'g^ t fz titeg^o 

)V-7 r^^ )\^^(D\^^-f^i)--km.'^o R^\ R^ i: LT^f 5 t < ti^ 7K^^.T-> m.^ifz 
^t^m.^<r>ffmM\ - 2 oot;v^;v^, gi^i /^{±Mg3^^o^^m2 - 2 0<^^7"Dii 
Mi^i 7t{il!Sg^oR*t!tl ~2 0«0 7;v3^v^. m.'^^fz\t^W^(n>mMW.^~- 

- 1 0<7)T;i-^;i-^. gj^t fctiteg^o^^^ 1 1 0 OT;vn^v». g 
^t/c{±iEgJ^0^^^2 - 1 O^f-n^^, /Nn<^>J®T-W^ L < > S^>&^L<{± 
7K*iIT-, ftEgj^co^^^iti ~ Sf^T;!-^;!/*. teg^o^^icl ~ 5 0T;1'3^v^. 
m3:t. fc(iteg^cOj^^^2 - 6 O^T-n^^joi t//NDr>m^cov>Tn75^-e*^o R^ 

»9, R2\ R2\ R3 ;&SV--ril^7K*l^T-e*)^C t75?$fS LV^o 
[0 0 5 2] 

(2) Om{±0m±O^i5:^^L. ft?tL<{iO~5 ( 0 5 J^JIT) O^mtr 
Mi^^ift L< {i0-3OS^-t?*t?. L < fiO- 2<7)|i^-e^)-&o 

[0 0 5 31 

-J^^ (2) tCiJV^T. ±|Sm75*2JJ]L±<0^'^, IgicOR^ {±|WI Ct? ^) o T ^) i < . 

mtE# 2003-3105510 



!Wm 2003-386222 
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10 0 5 4 ] 

-^^^ (2) Hi3V>-CZ^M±l^^ :t >^*L. X (i 1 m±c7)^i5:^^-to 
Z^"-eR$ti.^l^^:t><t LT(±. (1) (D(i\iZ7f^l.tzm4 ^y^mfi-^tii^X- 

lC|tftL<{4> JRF^2000-52658-^^f&^-«£^ (1-4) tr^^ tL^4. 4' - If tf >; •> 
Al^-r ^ >i3 J: iLK!lf2002-59652-^^|RtwP^^$tLTV^;z,4,4' - 'J Al^-f > 

T'^'5>o — (2) iC:fev^-r xti 1 t /ct±2 75^^|tf^ Lv^o 
[0 0 5 5 1 

[0 0 5 6] 

JiilTtc. (1) . ttz{t-%^^ (2) jsjitf (6) xm^n^1t^^<0 

[0 0 5 7] 
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#iS 2 0 0 3 -3 8 6 2 2 2 ^- v : 14/ 




10 0 5 9] 
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16/ 



['fb 1 1 1 



(13) 




(14) 




(15) 



(16) 





[0 0 6 1 ] 
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Utl2} 




[0 0 6 2] 
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#il 2 0 0 3- 



3 8 6 2 2 2 



^-i^: 18/ 
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^-v: 19/ 
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[0 0 6 51 
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^-v: 21/ 



[^b 1 6 1 



(26) 



(27) 



(28) 



[0 0 6 6] 
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^-v: 23/ 



I^l: 1 8 1 




[0 0 6 81 
[it I 9] 

(33) 




10 0 6 9] 
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mm. 2 0 0 3 



-386222 



^-v: 24/ 



[it2 01 

(3 4) 
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[0 0 7 01 



^(Dm^it^^^^-^^^x (Dmm^t. #<&bs3 9-22059^, 15J43-3504 

|sl52-38056-^. |WI54-38129-^. |bI55-10059^. |W|58-3 

5 5 4 4-^. #^BS4 9-99620-^. [5152-92716-^. |W|59-16834-f- 
. [5163-316853^. 1^64-40827 ^^<km. ^J: h (7t3^gl#ltll 113 3 
9 8 6^. 7|tll#lt^ 3247127^. [514042397-^, 1W14181225-^. 1^1 
5 2 1 3 9 5 6-^, 1^5 2 6 0 1 7 ^^^^Mm-^W^.-t h ^h.ii'^X % h o 

-IS^ (3) ~ (5) -e^^tL^-fe^tilll^^&PI^O 2/080161-t. #ll63- 
2 0 9 9 9 5^. #^¥2 - 6 2 2 7 ^^m<r>^^^n.^iZ.WM.(r>%,<Difim^^h^n 



[0 0 7 1 1 



[0 0 7 21 
[<b 2 1 1 



HOOC 



(CH3C0)20, H2S04 



COOH 



o o 



[0 0 7 31 
Ut2 2] 



o. 



o 




p 



o 



[0 0 7 41 
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^-v: 26/ 



I'fb 2. 3 ] 




3-11 

[0 0 7 5] 

^-A (2) <7)iifSg|5 2 -I*;^v^^o 
10 0 7 61 
Ut2 4] 




[0 0 7 7] 
[0 0 7 8] 

. h 7 ^' If 1 . 4-1. 8 /u m<D-;^]^ if Ji^-y'-^mJii.^iXfzm^ 1 . 2±0. 2 m 

tbtiE# 2003-3105510 
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^-v: 27/ 



[0 0 7 9] 

(1) hyy^l^y^O. 6~0. 9Mm(D-fU^')V-y''-/}^fm^fifzm^0. 6±0. 

m^i. 2±o. 2mmt^j:^Km^^fifz^mm^mmii^o 

[0 0 8 01 

(2) h9-7^ey^0. 6-0. 9 m<0^^i:'*;i/-:7WM$tr7'^;*$ 0. 6 + 0. 

1 mm<7)itB^;&R^t>;^;|S±^^^ fJlfi-A^^ (1) tr^^ tt^feS^fb-^t^^-a tfie^^is 

[0 0 8 1 1 
[0 0 8 21 

'J ^^Ji^^ ^ 1^- T^' U • ^ ^ ^ ^v^^S-^^, ;^^L'> • teTKv ix-f > 

Oi^ ; jo J: V 9 > ;^ y > ^^'^J t^<7)^MB^cK^J ^ -5) ^ <?: iJ^X i ^ o T 

M^zm^-r^^hKi. y)M^'r^^tifiX^i,o 
[0 0 8 31 

\t^m^^\^xm^^^wMir^::.tKx y) m^m^wit^^xm^hm^m t^mm^ 

[0 0 8 4 1 

mu± ixurmm) <D-yvif)\^--ri)^^m^fix\^^:h't<DmM±.^z{t. im^^io^ 

miiE#2 003-3105510 
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^-v: 28/ 



0 m^m±m<r>i^mmt vnt. mm^3 - 2 2 4 7 9 3^<2r#icfB«o-^^(iii) > 

(IV) ^L<{4 (V) -^m^ti^^m^^. y^e^'y Am.. AJtg^£^pg^2 

- 3 0 0 2 8 7 2 - 3 0 0 2 8 8^^m^7j<^ixr\^^^ ~ hny-fb^t?, 
#^¥1 0-15186 l-^-<2imi<^7r^^tiX^>i>TCmBmi^^J:t~^mif^^t:d^X-^^o 

[0 0 8 51 

mmm<^Mmt. ^^mizi^.^^m. '^izmmi~^n ^^y^^-. ^^M^^t-^^mM 

-f^f-y^. ^XM^f-i^. -fen v;i/-:rT-b-r- h ; ><-^;i/^-f-;W'>- h 

n^^H^-y V/^ h ^ ^ ; v^' n;i/p{ ^ 1, l-V^xi 

h >T;1':3-;v^^ t'<^)T;l'=^--'i' ; 2 , 2, 3, 3 --r h 9 ^nn-^n/NV 

^m^f^^t i)^x # -i, o ±mmM imm -r ^ ^b-^t; <7) mm\^ ^^mLxm^t - «jiJ. 

[0 0 8 61 

V ^ V vym<7yRitii^m^^m ; tr- J^-fb - > , u igfb if 

^ ;u • *° B^^ }£^)v^m^^m(D If ^ ; *° r 'J ;i-^y ^ *° >; y ^ 'J 

^ i'^ti: t^(DT ^ )^mM ; ^"'J h-;vt;i/3-;i/. ig^-fb*"'; j^*°^-> 
#11, r^7-;i/#Jli. rfA|f2i#^, y • 'i^^i/AT^i^T-'n K#li^<7)iiiiE'fb1±# 

^mm-rhi^^\z^ ^^n(D\^mmt. ^mAz^Lx-mzo . o 1-5 of^s (KiJt 
) (omm\<zi)^. ftfiL<t4o. i-5igfi (KiJt) (ommiz^^ho ^kdx^ iz^xm 
m^fi^m^m(D^mMmit-^i<zo . 0 1 - 1 oKMroo^Htw^i). $?tL<(io. 

1 - 5Kft%<7)^HtC*);5>o 
[0 0 8 71 

- K n - h K ^ - n - 7.^^)- yWV^ta ^ t i)^X ^ ^ o tiBm 
liM^mxi>mmxi> X^^o fiBm<DmWii—1&.iZ 2 0-5 0 0 nm<^)^Hlcabf), Ut L 
<f± 50-300 nm<DUmiiZ^^o 

[0 0 8 81 

o K^m<^m^x^^^Km^wniii---^~-^^zn-t;bKMm:^m^'mnx^y) . 

mtLXli. Mg> Se, Y, Ti, Zr, Hf. V. Nb, Ta, Cr, Mo,W, M 
n, Re> Fe, Co> Ni. Ru. Rh, Pd, Ir, Pt, Cu, Ag> Au, Zn 

. Cd, AK Ga> In. Si. Ge. Te. Pb, Po, Sn. Bi=t i:'<7)^^S.?/ 

^±mi>^^'iiy^y^y^y^m^m!!f^^ti)^x%io Ziih<D^ ^XUtL\^^i><7yii. C 
r. Ni, Pt, Cu, Ag> Au, Al is UJ^MX^^ . i Lv^^O 

{±Ag-e$)>l,o ^*nbO!^K{4#^*-efflv^T^ i v^L, $)^\^^iiiim.i^l±cDm.^^i^'^x 

. tfzii^±tLxm^^xiiX\^^c Kmmii. '^jx.{f-tfeMimt?K^^«> ^^^y^v 

mm<Dmmii—^l<Zlt 1 0 ~ 3 0 0 n m<DmmiiZ$, *f*L<{±50~200n m<Dm 
[0 0 8 9] 
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^-v: 29/ 



i 02 , MgF2 . s n02 . s i 3 N4 'tt^o&E^R, ^^mnmm. ^mt^Mm 

jR^j^<7);§.#^^jn^j^a6<jtcjSi:Tf^iraLT^ iv^o i^Mo®jp{±-^n(io . i~i 
^m^mm ^w-o d v d - r MO'itf&iait^^^M-r >^ <J: ^^^-c ^ -s. o 1 7t:# ttf^a 

[0 0 9 0] 

a, Cd-RMt LT770-790nm. DVD-RSt LT 6 0 0 n m~ 7 0 0 n m (Ut 
L<{±620-680nm. W-lzUt L<{i, 630-660nm) O^fflco^Jgr^:^ ^ 

y^-r^^^i^u-'if-\£-A:^^m^^hti^o ±m<o X ^ izmm^rLfzmmon^a^ mm. 
mmm i ] 

[0 0 9 1 1 

<t^m (3) <D^m 

m^u iit^^ (i-i) ) 

1,4- v^' n^^-ij-v^^(22.43g. 0. 2mol) i: v n ^^(41. 62g, 0.4mol) ^iE7Kg^^(85 
ml)tc?#»$-ii-, jft^^(7.0ml. 0.12mol)^t)ax.-C7K?&4'-e«#Lf^o -S:!c«^^Jitf -r-S. 

1 -I<7)^^fe|gB^H8.8 g (W15.5 %)^#7t:o 
[feM (^b-^^ (3- II) ) (D^m 

Ai7lci^^(10ml)ir-en;^^(5.2g. 0. 05mol) jg?^m(0. 5ml) ^Sr^Mlx.. Mr-^t^l^ L 
^m*l-fb'&t>^^^t;v#l^$-ti-/ct^, 7K?&4'-e<^*[]L'^7)^^'b4-j:--f-;i-v^ o^^Hj-y 
6.31g, 0.05mol)^t9)o < i:?gTL/>:o 7Kf&4'-e4t#^l^tt 7t t ^ ^ . RtL>cDii=ff 
'DXm^<7)^^B-^mihLfzfzi6. C:n^^SlJL> ^^7KT-?5fe?^?^|£i^L-C. ^^i-K^A^ 
lf##Oitfe^B^B9.0g(W85.1 %)^mZo nhtlfz^ )\^V^J^mm^W{A.25u, 0.02mo 
1) tN.N'-l.S-^^^' vJ^>-l--r ;i^-5-^ t'^vT-'; >mai*l(5.70g,0.02mol) 
i5'y-;K50ml)H^fl|$-lJ:x h 'J i^;i'T 5 >(3.04g, 0.03mo\)^1m^XMi^xmW 
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m (3-1) t;ffi^-r^^'feltH^H5.61g(lR^76.3%)^#7to ^ <7)^'fe|*BH^ (4. 40g, 12.0mm 
ol) ^:±fE^^^Jt^^L7t'ft'a't? (l-I) (1.71g, e.OmmoD^rv^^^l^^-wi/AT^ K(20m 
h >; J^f-;i/T^ >(1.82g. 18mmol)^jgTLT50t:-e4P#^M#t7t:<7)-t, 

-II) 1i ^ -r ^ ^fe5^*2. Og ( W39. 5%) ^ # o 
±IB-e^^L7t:^fe©*(1.24g. 1.48mmol)^> C n^v#j!S$-^^:^:Si!'^fi<7) v> ^^^-i^ 

^48.3%) ^t#/Co 
[0 0 9 2 1 
[<b 2 5 1 




[0 0 9 3] 

IH NMR(DMSO- dS) : 0.84(t. 6H), 1.20(m, lOH), 1.62(m, 8H) , 1.96-2.14(m, 12H), 
7.1 Km, 4H), 7.24(d, 2H). 7. 34-7. 77 (m, 18H) , 7.90(d, 2H), 9.00(d. 4H), 9.65(d, 
4H),10.71(s, 2H) 

[mmm 2 1 
[0 0 9 4 1 

it'km (1 ) > ( 1 3 ) J: 1/ ( 1 4 ) (D^^ 

mmmiKmi^fzit^m (3) <D^lSLmzii\^^x. 4-J^-^;i^->^n^^-9-y 

u-^Y^fyy ^-^m^^fzmmziy). it^m (i) (D^mr-^tyizmm-t^'it^^t 

it^^ (13) (14) <D^mr =-^y^zi^^-t:hit^mi:^n.\^fzo nh 

flfz^^mr=-:^y\>ZimM'r^it^^^t7.^-A (4) trfi£oT?rtig<b=S:=ffv^ it^^ ( 
1 ) > it^^ (13) J: rf-fb^tf (14) i:^^\.tZo 
it^m (1) <^1H NMR(DMS0-d6) I 1.40(s, 4H). 1.54(s, 8H), 1.83(s, 8H) , 1. 98(s.8H), 7. 
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09 ~ 7. 79 (m, 24H) , 7. 92 (s, 2H) , 9. 00 (s, 4H) . 9. 69 (s, 4H) 

it^^ (13) <7)m NMR(DMS0-d6) I 1.41(s,4H), 1.53 (s,8H), 1.82 (s,8H), 1.98(s,24H) 
, 7. 13 (t, 8H) , 7. 27 (d, 4H) , 7. 38-7. 79 (m, 40H) , 7. 91 (s, 4H) . 9. 01 (d, 8H) , 9. 67 (d, 8H) . 10. 74 ( 
s,4H) 

mmm 3 1 

[0 0 9 5] 

-fb^tJ (2) <D^m 

nmmiKTT^Lfzit^m (3) o^^-^tci^v^-c. 4-^^;vv^' >'^ffiv^ 
2) ^>a-^L7to 

IH NMR(DMSO- d6) : 0.91(d. 6H), 1.20(q, 4H), 1.47(s, 2H), 1.65(m, 8H), 2.01(m. 
12H), 7.10(q, 4H), 7.28(d, 2H). 7.39-7. 86(m, 18H), 7.89(s, 2H), 9.01(d, 4H), 9. 
67 (d, 4H),10.71(s, 2H) 

[mmm 4 1 

[0 0 9 61 

it^^ (4) 

mmmi ii^^Ltiit^!^ is) (D^mmz^^^x. A-^^f^^^y^^x^^^-^ry y^m^^ 
-5,#t>f) try > h >^iBv>/^ji^ji^{i. mmmi tmmi^Lxit^m (4) ^^^lt^o 

IH NMR(DMSO- d6) : 0.81(t, 12H), 0.90(d, 8H), 1.21(t, 2H), 1.41(s. 4H), 1.61(t, 
4H). 1.72(d, 2H), 1.97(s, 8H) . 2.18(d, 4H), 7.12(q. 4H), 7.24(d. 2H). 7.38-7.7 
8(m, 18H),7.90(s. 2H), 9.0l(d, 4H), 9.68(d. 4H), 10.71(s, 2H) 

immm 5 1 

[0 0 9 7] 

it^^ (5) (D^fS. 

^t^m (5) ^^^LfZo 

IH NMR(DMSO - d6) : 0.89(t, 12H). 0.97(s, 6H), 1.19(t, 2H), 1.40(m, 4H), 1.89-1 

.98(ni, 16H), 7. iKin, 4H) , 7.26(d, 2H), 7.40(d, 2H), 7.49(m, 6H), 7.60(t, 4H), 7. 
70 (m, 6H),7.90(s. 2H). 9.00(s, 4H), 9.67(s, 4H), 10.72(s. 2H) 

mmm e i 

[0 0 9 8] 

fb^tj (6) 

icy h >^fflv^fcm^{i, mmmi twimi^Lx^t^^^ (6) 

IH NMR(DMSO- d6) : 0.95(t, 6H), 1.53(s, 6H), 1.81(t, 4H), 1.99(s, 8H), 7.11(q, 
4H), 7.26(d, 2H), 7. 39-7. 77 (m, 18H), 7.89(s. 2H), 9.00(d. 4H), 9.67(d. 4H) . 10. 
69 (s, 2H) 

immm 7 1 
[0 0 9 9 1 

mmmn^-Tf^Lfz'lt^^ O) co^j&m^~is^^X. 4-J^^;i/v^'n^^-«j-y ^^^v^ 

^mt>ni<z3,3- 'yy^)\^ - 2- y y^m^^tzi^i^Ui. mmm trnmi^Lxit^t^ ( 

7) Sr^fiKLT^io 

IH NMR(DMSO- d6) : 1.10(s, 18H). 1.51(s, 6H), 1.98(s, 8H), 7.14(q, 4H), 7.28(d, 
2H), 7.38-7.78(m, 18H). 7.90(s, 2H), 9.01(d, 4H), 9.79(d. 4H), 10.71(s. 2H) 

immm s 1 

lO 1 0 01 

it^m (8) (7>^m 

mmmi i<z^Lfzit'^!fSg (3) (D^^mz:^^^x. A-x.'=f-)Vi/{7 u^^^ / y^m^^ 
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) ^^J^LfZo 

IH NMR(DMSO- d6) : 0.90(m, 18H) , 1.83(q, 4H) , 2.00(s, 8H), 2.15(in, 2H), 7.11(q, 

4H). 7.26(d, 2H). 7.38~7.75(m, 18H), 7.90(s, 2H), 9.01(d. 4H), 9.68(d, 4H), 10 
.70(s, 2H) 

mmm 9 1 

[0 1 0 1 1 

it^^ (9) <D^f& 

^m^l K^Lfzit^!^ (3) <7)^^^tli3V^-C. 4-J^-f-;Pv^ o^^-if y >^fflv^ 

-2,#t>«9 icvai^;v>^ h >^fflv^7tj^^{i. mmmi tmuizLxit^^ (9) 

IH NMR(DMSO- d6) : 0.85(t, 12H), 1.84(q, 8H), 2.00(s, 8H), 7.11(q, 4H), 7.26(d, 
2H), 7.32~7.78(m, 18H), 7.89(s, 2H), 9.00(d, 2H), 9.66(d, 2H), 10.70(s, 2H) 

mmm 1 0 1 

[0 10 2] 

it^m (10) (D^m 

t32-^>^y v-^fflv^fcm^fi. Hife^ 1 fci^^tcLT'fb^ty (10) ^^^K 

IH NMR(DMSO- d6) : 0.90(t,6H). 1.39(m, 4H). 1.45(s. 6H) , 1.77(m, 4H) , 1.98(s, 8 
H). 7.10(q. 4H), 7.27(d, 2H) , 7.40~7.80(m, 18H), 7.91(s, 2H), 9 05(d, 4H), 9.65 
(d, 4H).10.72(s, 2H) 

immm 1 1 ] 

10 10 3] 

it^^ (11) <7)^^ 

1 1) ^^^Lfzo 

IH NMR(DMSO - d6) : 0.98(m,8H), 1.28(t, 2H). 1. 50- 1. 65(m, lOH) , 1. 96-2. 0 8(m, 

12H), 7.11(m, 4H). 7.25(d. 2H), 7.38-7. 73(m, 18H), 7.90(s, 2H), 9.00(s, 4H) , 9. 

66 (s, 4H),10.70(s, 2H) 

mmm 121 
10 1 0 4 1 

-ft^t) (12) (D^f^ 

ym.m.i^'tm^^^^^'o 3-y^;i^-N,N'-i,5-^y°^ v^>-i-^^i'-7--r 
«; T-'> vT-u >jtgmJHfflv^/cm^{i. mmmi tmm^Lxit^!^ (12) ^t-^^l^c 

° IH NMR(DMS0-d6) I 1.41(s,4H), 1. 58(s, 8H). 1.82(s, 8H) , 1.99(s, 8H), 2. 17(s, 6H) . 7. 24 
- 7. 48 (m, 12H) . 7. 69-7. 99 (m, 12H) . 9. 00(s. 4H) , 9. 68(s, 4H) . 10. 71 (s. 2H) 

mmm 1 3 1 

[0 10 5] 

yy h V -m^^^ '0 ^<r>m^wmLfzo "^it^'i^y^ y')-Km^^tzit^'W&Mmm<D 

m^i)^2bmh-^^^ \z^it^^^2,2,Z,Z, - X h ^■7;i/:^-n-/n/N-y-;i^{c^ff$-*. 
[0 10 6] 
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[itmit^m ( 1 ) e > - h m<Di'^M'] 



6 7 4 -^^^'t'O 1-94 ^zmM-t^, 

itmit^^ (1) 

[0 10 7] 
[<b2 6] 





0 




o 






b 


o 



itmt^^ ( 1 ) {±#^ 2002-249 



-O CH3 



HO 




-OH 



[0 10 8] 

^mMizisif;bm7j<jt^^ (3)^(14) ox Hi<7)^^#14$rfF 

[0 10 9] 

mi] 





n 


k 


( 1 ) 


2.24 


0.055 


(3) 


2.23 


0.054 


-fb^t? (4) 


2.20 


0.040 


( 5 ) 


2.20 


0.038 


(6) 


2.27 


0.040 


(7) 


2.22 


0.041 


(8) 


2.24 


0.040 


(9) 


2.25 


0.047 


^b^#i (10) 


2.26 


0.051 


ih^m (11) 


2.21 


0.035 


-fb-^^ (12) 


2.21 


0.051 


-fb^ (13) 


2.40 


0.056 


<b^!^ (14) 


2.30 


0.050 


\tmt^ ( 1 ) 


2.08 


0.051 



[0 1 1 01 

[-^mm 1 4 1 
[0 1 1 11 

ipiS 1 0 nm, V "7 y ^ 0 . 7 A fim) 0. 6 mm^ it^ 12 0 mm 

:^§tm<D^m'it^!^ (6) 1. 25g^2, 2, 3, 3 - x h 7 "7 n 7"^y^V - ;u 

mt LXm^^XO. 6mmm<DV^-mm.tflk^^io^Xr^ ^i^ii'l^&LfZo 
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iitmm 1 ) 
iitwim 2 ) 

-fe^^b^t; (6) <Ditt>y) i<zm^<r>itmit^m (i) i:TfBJti?'fb'^% (2) t^re : 

'^^fe, itmit^m (2) {±#^2 002-24967 4-^^#'f<^I -9 6tC;ffi^1->2,o 

DDU 1 0 0 Oi3J:y^-7;V^ViJ'-:J-;i/vji^-W-^ y iJ'ttMo ^--if-^:^ 

= 6 6 0 nm. ^□^=0. 6 0) ^fflv^T. ^iiP- h 1 f&ii (11. 0 8Mbps) 
. 81gii (8 8. 6 4M) . 1 Of&ii (110. 8Mbps) 8-1 6 ^11^-^5: ffi^ 

M tTtteii;^ h ^2 ic^Lf^o ll^iStS^, 1 0 IgiSIS^fi 1 81& 

^#^n/^o ^tL(i. ii'-'fc < h ^ 1 0 ~ 1 6^&ii>ffl^^ ^> t < {i^ttjsi±«DfB»^js-e^). 

(^ 2 ) IBIi^ h 7 T- V 
[0 1121 
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35/ 



m2] 





1X 


8X 




8X 


1 nv 




A 


B 


■ 
• 




n 








• 
• 


1.85 


Z./u 












J.ZU 












1.9U 








• 










0.50 


• 
• 


-0.30 


U.OO 






1.40 


* 


0.60 


1 .40 






-0.03 




-0.05 


— O.Oo 






-0.15 


• 


-0.05 


""U. 1 0 






0.20 


• 


0.35 


0.2u 






n nn 


■ 


000 


0.00 






-0.15 


■ 
• 


-0.05 


-0.20 






-0.10 




-0.15 


-0.20 


5TdlD2 




OJOO 


■ 
■ 


0.00 


0.00 


PO/Pm 




1.48 


• 
• 
• 


1.58 


1.38 



Recording data 



3T 



< > nTtQp 



6T 



« > 



nTtop 



Write pulse 












lU 








"(J-rOf id ""-^1 












^ Tmp 



nTtop ^ > 

IEaXhWB.C,D WHte pulse 



nTtop > 



nTIp 



Po 



. nlwt 



nTdtop 



(3-n)TW 



nTdIp 



[0 1 1 3 1 

(^3) tmmmmm^ 

[01141 
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^-v: 36/E 



m3] 



iJia^a^ 



ft35l5#/A?-<£nW}. 

URItUft)— 



iimMiaL 

Pff5- 

AR(X) : 



1 4 



A 


B 


: c 


0 






J.. 3A.?„ 


-.3?L5 




_51.8. 






..P.!... 


_ 6.2 . 




















i..A5. 


50 


i 


; 28 


! 25 



..1?.- 

-.50 . 

..?P.. 

0,50. 

48 



c 



J.Q.X- 

D 



A?-?. - ! . - 1 - -j- - 

ao ! 32 : 25 



.1.x. 

A 



.4.4.5., 

...?.. 

JO SO, 

.-.9L4.. 
48 



.-.8X..J 
B 



I. . - — J. - - - -■- - - 



-.46J5 
ZB 



.8X 
C 



.44:?. 

6.8. 
078 

28 



.IQX 
D 



.29.a. 

_?.o. 

26 



[0 1151 
i:mit^^ (2) 
[0 116] 
[<t2 71 




HO 



OH 




[0 1 



1 51 
1 71 



fe*ft^% (6) coftt)^} t3Tfe*4 HfE«cofem<[:^t^7, 8, 9. 10. 15. 1 



17. 19. 21. 22. itmt^^ 1 



% 1 RZ/2 (DU^^'^^^^fzi:).^ 



6 

{±. ^ife^J 1 4 i:^< \^m^J::fJil^^^r^ 7.i>m^2 0 2 -213 ^{^^LfCo ^ifel^J 1 4 

^titmLX. K^m^^n<. vy^-T&^^l&v^. +^^^pJK7&^l#?>nS*l<h75^^fc»75-^o 
[0 1181 
[*4l 







(%) 




14T^^£ 


mm 


201 




50.9 


7.2 


0.76 


(HJte^^Ji 4) 


202 




52.0 


8.2 


0.78 




203 




51.2 


8.1 


0.77 




204 




52.2 


7.9 


0.77 




205 


it^<^ 1 0 


52.4 


8.1 


0.78 




206 


it^!^ 1 5 


53.1 


7.8 


0.77 


^mm 


207 


it^m 1 6 


52.1 


7.9 


0.76 




208 


it-^<^ 1 7 


53.9 


8.4 


0.75 




209 


{b-g-i^ 1 9 


52.8 


7.6 


0.76 




210 


it'^m 2 1 


52.1 


6.8 


0.78 




211 


2 2 


51.6 


8.1 


0.78 




212 




48.6 


15.0 


0.77 




213 


1. 2 


44.4 


9.0 


0.77 
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# W^mM<7)#-^ #M 2003-386222 

50301893021 

ti^t mAMm±f^ 0 0 9 7 

^^^B ¥^1 5^1 1 ^ 2 0 B 



imiiLfzixmA] 

imnLfzixmA] 

mmxampn] 

i^^xit^m 
im^LfzitmA] 

[mjfXiimpn] 

[R.^xii^m 



000005201 

^mA 

100105647 

mm^l5?#E#:K-Tg 1 2#3 2-^ T-^mf 

;^ 2 8 mmytmvfmmm 

100105474 

m:^lf|S?tE#:KlTi 1 2#3 2-^ T-iJ^#lf 
;v 2 8 ^^#W^*f^Bff 

100108589 

M^^um^m^ir^ 1 2#3 2-^ r-^^if 

;v 2 8 Pf 
100115107 

mm^?tE#^lTg 1 2#3 2-^ T-^^lf 
2 8 Pf ^^Jjffi^^i^B'f 
S: 

100090343 

m:^f|5rlE#:KlTg 1 2#3 2-^ T-i^^e 
;v 2 8 Pt 5^7t#ft*i^p;f 

ailiE#2 0 03-3105510 
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m 
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m m A m M m m 



fgfeSIJ#-^ [000005201] 
1 . ^^^n 0 1990^ 8^140 



